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Introduction
Metastatic choroidal carcinomas are the most com-
mon intraocular neoplasms [1]; diagnosis is made by
ophthalmoscopic, ﬂuorescein angiographic (FA), and
indocyanine green angiographic (IA) ﬁndings
together with a history of cancer especially of the
breasts and lungs. However, the general health of
these patients is often poor, and it is difﬁcult to
perform these invasive examinations. Fundus auto-
ﬂuorescence (AF) is a noninvasive imaging technique
that can detect lipofuscin in the retinal pigmented
epithelial (RPE) cells [2]. A continuous AF pattern is
an indication of normal metabolic activity of the RPE
cells, and the loss of AF indicates that the photore-
ceptors or RPE cells are dysfunctional. Because FA
and IA are generally not recommended in such ill
patients, we questioned whether the AF pattern can
be used to diagnose and follow the course of
carcinomas after treatment. A Medline search did
not extract any articles describing the AF ﬁndings in
eyes with choroidal carcinomas.
A retrospective review of patients with a
choroidal carcinoma in our hospital extracted two
patients who had undergone FA, IA, and AF. Thus,
the purpose of this study was to determine the AF
characteristics in these two eyes with a choroidal
carcinoma.
Case reports
Case 1
A 35-year-old woman was examined to determine the
cause of the vision decrease in her right eye. She had
been diagnosed with breast cancer 1 year earlier and
had undergone mastectomy and chemotherapy for
metastasis to the lymph nodes, bones, lungs, and
brain. Her best-corrected visual acuities (BCVA)
were 0.7 OD and 1.2 OS. A dome-shaped choroidal
tumor with a yellowish depigmented area was seen
ophthalmoscopically in the right eye (Fig. 1). FA
showed granular hyperﬂuorescence along the margins
of the tumor, and the depigmented area was hyper-
ﬂuorescent in the late phase. An optical coherence
tomographic (OCT) scan across the nasal margin of
the tumor showed a dome-shaped elevation of the
retina that was attached to the RPE–choriocapillaris
complex, and a low-reﬂectance area corresponding to
a retinal detachment (RD). IA revealed blocked
ﬂuorescence in the early phase and diffuse hyperﬂu-
orescence in the late phase.
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era (TRC 50DX, Topcon, Japan) showed granular
hypoﬂuorescent dots along the margin of the tumor.
This would suggest that the RPE cells overlying the
tumor and along the margins of the tumor were
damaged. Because her prognosis was extremely poor,
irradiation was not performed.
One month later, her BCVA dropped to 0.04 and a
massive hemorrhage was detected (Fig. 2). FA and
AF showed a complete absence of ﬂuorescence in
most areas of the tumor. IA revealed a complete
absence of the choroidal vasculature in most areas of
the tumor, while large choroidal vessels remained
only in the nasal area. In the nasal area, FA showed
granular hyperﬂuorescence, and AF showed a pre-
dominant hypoﬂuorescence (Fig. 2c). She died
5 days after the last examination.
Case 2
A 72-year-old woman was referred for metamor-
phopsia when using her left eye. She did not report
having breast cancer or other malignancies. Initially,
her BCVA was 1.2 OU. The left fundus showed a
dome-shaped, creamy choroidal tumor superior to the
macula (Fig. 3). FA showed granular hyperﬂuores-
cence along the margins of the tumor, and OCT
showed a dome-shaped elevation of the retina
attached to the RPE–choriocapillaris complex and a
surrounding RD. AF was not performed because the
equipment was not available.
From these ﬁndings, a metastatic choroidal tumor
was suspected, and a systemic examination detected
breast cancer with metastasis to the brain and lymph
nodes. She underwent mastectomy, chemotherapy,
and radiation to the left fundus and brain. Six months
later, the choroidal mass was ﬂat and yellowish
patches appeared on the tumor ophthalmoscopically
(Fig. 4). FA showed hyperﬂuorescence of the yel-
lowish patches and hypoﬂuorescence of the remain-
ing tumor. AF showed that the yellowish patches
were hypoﬂuorescent and the remaining areas were
hyperﬂuorescent. OCT showed a marked decrease in
the thickness of the tumor and an absence of
subretinal ﬂuid.
Comments
The AF pattern in our two cases was approximately
the reverse of the FA pattern. Thus, the granular
hyperﬂuorescent dots seen by FA along the margins
of the tumor were seen as hypoﬂuorescent dots by
AF. The hyperﬂuorescence of the yellowish pigments
observed on the tumor by FA were hypoﬂuorescent
by AF. These ﬂuorescent signals most likely indicate
that the RPE cells around and overlying the tumor
were damaged.
Fig. 1 Ophthalmic ﬁndings in case 1. (a) Fundus photograph
of right eye showing a dome-shaped choroidal mass in the
posterior fundus. Yellowish areas can be seen on the tumor.
(b, c) Fluorescein angiograms showing granular hyperﬂuorescence
along the margin of the tumor and hyperﬂuorescence of the
yellowish area in (a). (d) An optical coherence tomographic
image from a scan along the white line in (a). The image shows
a dome-like elevation of the retina and RPE–choriocapillaris
and RD overlying the tumor. (e, f) Indocyanine green
angiograms showing blocked ﬂuorescence in the early phase
(e) and diffuse hyperﬂuorescence in the late phase (f). (g)
Autoﬂuorescence image, showing granular hypoﬂuorescent
dots along the margin of the tumor and hypoﬂuorescence
corresponding to the yellowish patch on the tumor
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chemotherapy, and IA suggested a necrosis of the
entire choroidal vasculature, the RPE, and photore-
ceptors. This would explain the absence of
ﬂuorescence by both FA and AF in this area.
However, the nasal area still showed hyperﬂuorescent
dots by FA and hypoﬂuorescent dots by AF,
suggesting that the tumor was still perfused in this
area but that the RPE cells did not contain lipofuscin.
After radiation in case 2, the AF pattern was the
reverse of the FA pattern; yellowish patches were
hyperﬂuorescent by FA and hypoﬂuorescent by AF,
reﬂecting a dysfunction of the RPE over the tumor.
However, the remaining areas of the regressed tumor
were intensely hyperﬂuorescent by AF and hypoﬂu-
orescent by AF.
An increase in the AF signal has been reported in
other intraocular tumors; an intense AF signal was
reported in eyes with a choroidal melanoma, and a
histopathological study of the enucleated eye
revealed hyperautoﬂuorescent deposits within the
RPE and macrophages overlying the melanoma
[3, 4].
Cytoplasmic lipofuscin granules have been dem-
onstrated in breast tissue obtained before
chemotherapy and radiation [5]. Light microscopic
examinations of the excised mammary tissues from
our case did not detect any autoﬂuorescent lipofuscin
pigment in the tissue. Unfortunately, the excised
mammary tissues were already formalin-ﬁxed, and
electron microscopy was not possible.
After radiation, the released lipofuscin from
necrotic tumor cells might have been taken up by
the RPE cells and macrophages overlying the tumor,
and this accumulated lipofuscin might have been
manifested as the intense AF signal.
Fig. 2 One month after the
initial examination in case
1. (a) Right fundus shows
massive hemorrhage
overlying the tumor. (b, c)
Fluorescein angiograms
showing an absence of
ﬂuorescence in the temporal
area of the tumor. Granular
hyperﬂuorescence remains
along the nasal margin of
the tumor. (d)
Autoﬂuorescence images
showing an absence of
ﬂuorescence in the temporal
area of the tumor. A
mixture of hyper- and
hypoﬂuorescent dots are
observed in the nasal area.
(e, f) Indocyanine green
angiograms showing a loss
of the entire choroidal
vasculature in the temporal
area of the tumor from the
early (e) to the late (f)
angiograms. Only a small
number of large choroidal
vessels remain in the nasal
area
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123Fig. 3 Ophthalmic ﬁndings
in case 2. (a) Left fundus
shows a creamy choroidal
tumor superior to the
macula. (b, c) Fluorescein
angiograms showing
granular hyperﬂuorescence
along the margin of the
tumor; late phase (c) shows
diffuse hyperﬂuorescence.
(d) Optical coherence
tomographic scan along the
line in (a), showing a dome-
like elevation of the retina
and RPE–choriocapillaris
complex and surrounding
retinal detachment
Fig. 4 Six months after
irradiation in case 2. (a) Left
fundus, showing the
choroidal mass; ﬂat and
yellowish patches have
appeared. (b, c) Fluorescein
angiograms (FA) showing
hyperﬂuorescence in the
area of the yellowish
patches; the remaining area
is hypoﬂuorescent. (d)
Autoﬂuorescence image,
showing a complete reverse
of the FA pattern. An
intense signal is observed in
the regressed tumor. (e)
Optical coherence
tomogram from a scan
along the line in (a),
showing a decrease in the
thickness of the tumor and
an absence of subretinal
ﬂuid
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sive AF might be clinically useful for diagnosis as
well as the choice of therapy type.
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